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[I**J11] 7k&Sfc<fctf/£fcf*an7K»i814»£W 

-f&mmit-SVatW-tSj&m&l nm~1 0 0nmCD«g 

mmmt «ct £ *#ia t-r * wattle -r ft *&±?i 
[»*js 2 ] mjfB&s&roiiags 2 o c p juticbb 

[Ii*S3] 2 0°CI=fcltft^tvE*<1 mmH gja± 

t»*«4] BillH^±^S7^fiS5A<R-Fe-B^ 
7*AffiST'fcftC££ftti£:-rftl**JS 1 rtS3CDlvf 

[«*JS5] «nE*±»**A«54<R-Fe-N» 

[tt*4l7 ] iMB3£*<b£«H&«Htt3t : R 1 n S i X 
4-n (SCf. R 1 l*m&S£*LT^Ticfcl,M£li&7 

txfcl^T 7 ',— ;U«, XI*7Xig*£fcl*OR2 (R2|ig 

^;u») » niio~3©gis) -ca**t«ft*«j-(»* 

ft C * ft®, t T *flt*a 1 7bW 6 ©t»r*t3W=B«ffl 
§Si£75>£o 

[«#J3t8] n*><1 ~3<DSaT*fcftCt^ft«fr 
ftsf*ll7iB«<DiSj£75}io 

[«*JS9] BfFfB*^MHSI4^A<S i 0 2 . A I 2 0 
3s Z r02. T i O2, MgO, BaTiO 3 ^"ojg 
l**lft'>ft < 1 1 1 &fcftfc«lMb1MMW- 
T'&ftC££ft®<h^ft»#«1 ftM8m^ftAMcIB 
«CD3Sjl75;£ 0 

[»*« 1 o ] mt&m®w®L%i=F# sio 2 A^« 
4«inb*«tt*-efc* c <t £t#g[<t-f ft»**9i5m 

fc«IE««ltflra?-£a>S£ib*i<1 : 0. 01-1 : 
1 0 0 (fifiit : &*<kft1fef*S i 0 2 II) T'fcftC 

tzftrnttztmrni Tbsi oro^-rtvAMcsaKoas 

[1**3 1 2 ] IMBRft ttttK<DRJ**< 0 . Ol//m 
~ 1 0(/m-Cft5Ct^titl.!IMl Jill 1 CD 

[»#JS13] *»*fc«kt;/sfci*Dp*»»tt** 



A< 1 n m~ 1 0 0 n mO>ftttJtftflHFtf LfdftBS 
ft c £ -«"«*±«**A«5. 
[«*« 1 4 ] R*H 1 TbM 1 2 aivTfefr IcCS® 
t! it* ct ottt**ifc:i £ft® t f ft »** 1 

3 etto>#±a$*&ttE. 

[000 1] 

[fga^cDJl-rftftW^i?] **&5itt. BftttttKI=«* 

[0002] 

[«£3fcC0ftW] Nd-Fe-BjR*A«5l=ft«**l« 
R - F e -BS^«E^Sm-F e - N ^IcAKSC: 
ft***l* R - F e - N **A«5<Ci*G)#±BI**A 
WB(£. Sm-Co3R*3.H.5.=it'<T. MiSMICgS 
^£<ift#*4A<ffll^*U fro. ElM»Stfttt£*LT 
L*ftC£fr&, ft|CR-F e - B&*£.l»d*^Bt$* 
ftflWCttffl Strega. LfrLftfrb. #±JBS*& 

lis *>r^«il-¥»7iu* y^TKttftifcDSfclCcfcoTS 
ftt£CD'£1b J f>llfi£>o#£*S< < , S6I=. ifA<#g±Lfc{a 
rjgfflg|5 n D p$>^=fe-rftiSti.A<$>ft„ ±ffi(DjSlc**K * 
*t*tfi=**lt**trfcy, fetalis <S5«Sic7ks 

TiUa-^asit/ffiaiMRtt^ (Si0 2 ) 
6 3-3 0 1 50 6-94*4R) . ffl«MW> 'J 73 

31^ft7J;£ »BT9-6 3 8 3 3^2.*) . 

AD^S-Tft^ (ftBB2 0 00-1 828 1 3^ 
[0 0 0 3] 

^y^>-9--f s? v<7*<bA<atA/t?iB y . ^icftFS Lt . 

«5rH*t/hSMt. hSr^lci&C^T^fto CCD 
J:?«**^&. mScDSStoSts J:ySl>-+i£ffiJt 

mmit. mmizt$\i-z>mM-k&) v. 

li^iS ft t co x* ft it^iift £ ft t v JS^ ft ffilll-e ft 
tfa5©***i»cci:i*-c#-r. §IM^bt■e^Sftt^A^ 
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®>m&)M& A<fc oTfift £>ftlv ^iSW^PfS A<fc & 4: 

SA^T-feS,, &Jgg<*A<W£14l::«;h/ci*ftlt 
*l It ft S> ft l\, & J: 5 lifiSero^ £ Rfi 

tztemvu i-Mi-iift e> «: t>„ ttn s (tftwife t $> 

oTt, &5*ffifr£§^lzfyj||t-&£5ft:fc,0)-efe;h, 
1^ &5<7>lg:££|»<*c<!:li^#fti,Nfr£>-c?$>-5o g& 

•s«mii»<rtffiil7f)<Ki--e, ±iBcot$'t±£i^/oft 
<fgff-f -5>ia>T-ftit*u£ft t>fti\, fi^oj^ggBg 6 3 

- 3 0 1 5 O 6^^lCfBK0)^T-»f>^.^«[Kli. 

■e. ffi*lfc3§»tt£*rLftl,^ iM¥9-6 3833f 
2000-1 8281 3-§-^a»Cf£t£CD^rj£ 

£'J>ft <-f&Zt \z& o-C^Mi«:(Di6t*14$|S]±$ it 

tz. »<xm^t^mim^mmizmr^±mm^{k 

[0 0 0 4] 

mmzf&Sk? ztzitxn^&i ioi&<d& 

OTfc«)<7)^SB#ICli, KUia)JtettlCj:o-C«ill*Jl=Jt 

? •> ft a<DWimttox.m<D&± £ hj)#j x- £ & c t $ sun 

£*l6(Z>-e®lg*<$tglcft $ C £ . KmicttT^* U -f 
*>&&&ftXl*tjii\G>v*tl£&;tfW&te.lzmtiZ>z 

t. m<b*i&&mitm&mmt(DmHtz%.fcmz < j:-o 
x. ®mmzmixhz£&&3.^tzo t^\z, 

t h ct \z <t o r Stifc «n $ i&m- -5 c t t><x # £ c 

<t£*0H.L.fco tC5f> »7-23O906^ 
fglcfiT- h5x^;U3h;uvvij>r— h ft ifO) -> 'J * ShIJ 
H?#!)ff fcf— ,/U h 'J i h4r">V7 >ft <£:£D#8ISHtJ 
58&Hja#a>E£&llc v U * ft if <7>@f*8*3k£in;LTl& 



"C, *f§W<D8«ttSS<tfiMft3i<»-efcy, 

£ ff^-T & iz&m 3F *i -5«1S^ t (DM 314 

KO^Tttfflfcm&StlTl^ftlV, 
[0 0 0 5] *fgB.8li, ^fr€,*Qj|l::a-3£ft£;h.*;i 

l*SP7k»»1*»£*-r^>^^b^i:¥i$}«lgA<1 nm 
~1 0 0 nm(D^K?lli«l^-£#*-ri,«lS^£. 525 

tz. If*3S2ie«CDSit^tt. »*JS 1 1BttOKiS^- 
iSlcfcUT. fIt5«lS, : SO)3teS£2 0 c PJiiTlcHS-r 

i*, if^2I^K0s^jg^;ilz^iL^T. 2 o'cicfcit-s 

^mEA< 1 mm H s M±<» : £&m$X**iimTt Z> C t IC J: 

ysiitasas^roffi^^ 2 o c PWTicigig-r^ct^!^ 

7bM3(7)^-r^|c|B«EO)Sljt^;ilCfct^r. IWB*± 
S&7*^$ffi A< R — F e — B ^ 7 1c^fi5^ S C i: 

7!)M3 0^-r^l»IHKcDSSjg^;ilcfc^r. «5fB#± 

mtfZo 3itz. lfiR]S6IBie<DSJiS^;ili, »**1 

i«A<'>ft < <t imzmmit-smms-? *<s 
iz,j:^xmt>*iz>V)\,mxfoz>zt£ttmti-& < , $ 

S:Rl n SiX 4 -n Rl|i«^*£*L-C 

OR 2 (R2|£g&a£*LTl*T& «J:t''fi«7;U+;U 

fcl±T;U=l4rvT;U^Uft) , nl^O~3(DSia) T'^ 
5?^.^1b^-e&^>Ci:£^e![<t^-S<, If*«8 

JS 9 etS©«jS*ftl3\ W^Jl 1 7!jM 8 (7)l^-f ^AMcie 

A I 2O3. Z1-O2, Ti02, MgO, BaTiO 
3*^ai**V-5'>ft < irt 1 0<Dfi£^-AMbft-S#a^b 

^^^fe-szir^^t-r-So &tz. immi 012 

Ii^17bSl 0(7)L^■r4^J!)Mcf^ig<©§^Jt^;^lc 
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mmvttm+tnm-sttmtf 1:0. o i ~ 1 : 1 o o 
i7!iMi ia>L^-r*i3W=E««>Bijft*aictet^-c, Mis 

W^tt^iMODM^O. 0 1 U m~ 1 0 HmVfo&Zt 
£*#&i:-f So *#gB.B(D*&±S3b**®:EI4. M 

ligAM nm~1 OOnm(0ii«|R«tt?-^ftL^:tt 

TjcA&Elcfcl^T . If 1 TbS 1 2 (DlvTftAMCfaK 
[0 0 0 6] 

[»9ia>£tta>Kffi] *#g0J3roit£t£ig[jjii£:fr-t6^± 

»«tt»*#-rSa*ft$1fctiF«SttSA<1 nm~1 0 

[0 0 0 7] **BI=fci*Tttfll*ft**lM^j:tf/ 

«^i»a«s(6*iir, »a*fc*iiPii±*, 

w&=i- 1 cora r-s^sis-r & c t # & t ©t* fc*iif 
wa*j»**i**©Tfi*ft<» fetalis jaT<&<fc5ft 

( a ) -flaxfc : R 1 n S i X 4 - n (it*. R 1 I4S 

;b«*fci*afii***LrL^rt <tL^T'j-;u*. xi4 

7K&*£fcl4to*»Ptt*<t L-T<7)OR2 (r2|4I& 

^f-jl-S) > ni*o~3a>S3a) r*S$+i.*^b^o 

(b) -^SiC : Z 1 3-m-S i (R3) m -Y-S 
i (R4) P -Z2 3 _ p (^cK R 3 fc«J;t/R4|£[g] 
-£fcl4ftftoTS&»£*LT^Tt<fclve&7-lU* 

l*7'J-./US, Z 1 fc<J:U:z2tt(^-^fc|iM^oT7k 
m&^tzltm^m^t L- TOT OR 5 (R 5|£g&£ 

£*LTi*Tt«^7y— ;u«£fci47ju=i+v7';u* 
fto-co~2OTg&) -castiSfl:**. 

( c ) ifBfc^OT* 'J =1 V- ( h ij V— h77 

-ft<t*) 

±ts.<i)&otmmfci$m<T>*x**>. n *>< 1 ~ 3 ©gis-e 

fe4<b&Wm+pA<1 ~4OTSHfc-T?fc6<b^!l£{£ffl 



r* £ . ^ ^ ot#§£ot «fc y o * 5 otwj A< nm<t ft 
«fr&-c&S. -S. MSflSJ&ftOTIiiiHb^f&iOTfiSJt 

A<9$Ll\, Lfci^T. ^-v^OTfeiOT^Mftiri] 
*Jt«*<E«BI(D»«*Bftl=a^*-&ftfc«)l=l4nA< 
1 a><b**^»m+pA<l *fcl4 2 0)<fc***t6ffl-r4^ 

[0 0 0 8] ZZt% B&2l£:frLTl*-C : k«fclMSj87 

LTI4, *i*Mlc(47«^;u*. x^;u*. ^Pt>», 

75/1, ->T/tt, - hat, >JU*J^h*. /\ 
□ tKIS*, *;u^-ju», x7K*vSft<t*ft<3£ 

>r-){,&znmL. fttfcwirii. tf=jus. ry;us, 
1-^d^-ju*. 2-^-;uSft<t*A<^if t>^5o 

£^ LTl^Tt cfcl^!7 x— JUttft i: A^lf •ott&o 

S<tLTi4. ;*^;u*ft<t*OTte*ft7;Mr;u&, 7 5/ 

/\ayvS> ?Ki£&ft<!:A<2£lf «bft6= 7v^Silt 
14. *;us;bS. T-tr^^S, ztuicjr ^'J 
;u*fti*7t>«£lf f>*l-5„ 7^^v7^W/Ht LT 
14, y TJU*, 2 -p« HdFvXT;U*. ih + 

;u»ft<t*A<^lf f>*li)o 7;U*U>»<h LTI4, 

[0 0 0 9] **W(=j3L^-Cttffl**i*»«lt«tt : T-t 
LT 14, Si0 2 , Al 2 03> Zr0 2 . Ti0 2> 
MgO. BaTi O 3ftifA^igl4^.^>fi)t77 v -A^fti)^ 
BKfclMStt^ Fe, Co, Ni, A K Cu^^i:A^ 
e>atf*l**«'3^&<i:'6*]i*tt^, AIN, T i Nft 

UEtoWLKfrhtez&mmtmm'ftL*. t i cN§t*io 

b zmmx-tztzttm-s lx &m-? tut*. i\ ^mmm 
mm^&mmm+ir&isin&mmmiz&^xwft+m. 

eP05#^14-V>l5?y&L^OD§^'tift if <Df§.&frZ>lts S i 
0 2 , A I 2 03, Z r0 2 , T i 0 2 , MgO, Ba 

T i o 3 fr<b 5114*1- £>'>ft< i: t 1 -o<r>J$.-ftfri>UZ>& 
HBHb&WB^ tyt5lt. S i o 2 *^ft*^a^b 
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[0 0 10] *fg?BlcfcaxXI*, ¥t&«JgA<1 nm~1 

oo nmommwrnn? z&mt$> a z^it. w-mm.^ 
*<i nm«fcy fi^i^t. mm^x-^mm^i&z 
U &y^A<S£iicfc5S;fx#3a3^£^fc£> <> * 

& i )%immzmM?zzttfvzz> 0 tot, $*®nm 

^(DW-mt&mit. 2 nm~ 5 O nmMI$L< . 3n 
m~ 3 O n m^i IJ M£ Lt N 0 

[001 1 ] ftttHfra?aHS£&f*ttiBn&$;h.« 

l». fc<t*.li\ S i 0 2*^£££jagHb#3W&^<DJt 
AP7K^fStt***-Ti)S*<b^i:(D»#JgJStt. 7k§g 

m^titzi,(Dt)<m^Li\ &mzt lti*. Tk**?* 

Lfc&, it£ia*T^^£ff-Jj$£-t±.S7j& (L^«>-5 
no^^fjU->ij*(7)|@Sl^;S) -p, £JS<b£1$!i (T;u=i 

[0012] «t«K«tt?-asnE4ii=»tk$#^ttffi-e 

7Xlc»»$t±fc»l«iM(Si*a^$ffifflLfc^. DtiS 
<D7K^Sfc<J:t;/^fcl*J)n7K^»1t*$*-rS^^b^ 
%l<t;I^Lfc^lc N K&m<b^OTAQ7k»)8&J£^a^ 
&l££liate£-fe!"CL£l\ t>LNTIi« 

l\, Q-f $Ou<>y *li7Xlc^Ut$^fc=KSlT-^e, 

[0 0 13] *»*fc«fcU^*fcl*tt**M¥tt»$:&-r 

t;u a -/Kc a>*«jgj« ^ m or n# £ l tztz it 
LTmm-f&zktfm&Li^o fim&ro&pgT*. 

cfc-^T. &mBM(ntzfromtRmmizmm<z>!&.mz£-o 



[0014] vou&ii, 7kg?*fc<fci//£fci*tt]7lc»f3? 
1t»**r4a*<b*«i. «H«ft«i*a^ 7k. 

[0 0 15] 77UiS^lcfcltS7j<K*fc<feU:/SfcliSP 

7k»»i4*£^-r ^«m<b^ t mmsmwf- 1 

J±*l* 1:0. 01-1:100 (MSlt : mmitSVi 
liS i O Xfo&ZttfW.-£L < . 1:0. 1 ~ 

1 : 1 Ofi<J:Lja$Ll\. *ttJtfktt?-<Dft*ft< 1 : 
0. O 1 J:y/^$^,^ < t:, ®M*lcfclt^>St*ia^«t^(D 
#SfiJ^-*</h$ < . 0 v >y (D#g££*3 < fctitfA U , 
«HaS?«&-¥-<Dtb^j&< 1 •. i 0 Ocfcy;*:£lNi:. «IH 

«tt-^t*«RWttT-t©i«i=-c#«ffinii»»*3i*<b 

t tic, ®E5a®<tO)J5EE;l4lc^^(7)r% «4x 

f= m m tt $ «t & -e ^ * u is *i j& -s & t> t? fc -s o 

[0 0 16] , y;U;^lcW-r^)7Kig»fc«J:t;/$y=l±»D7j< 

sass^^st mm&WL&* t v&tm 

□ 91a I*. 1 w t %~ 4 0 w t % (^^^b-&^iii S i o 
2^) T°$>Z>Zktft&3iLlK ^f+iH^fiJ^*< 1 w t 

[s]ia^^>-r'5C«!:(D^14£±i:^S : ^.A<fey . 4 0w 
t %£^K.*tlSl/^;-«(D$Sttlc|$W£^lSL. JS-ife 

ttn«AAtBlt IC 4- £ StHA<$. « ^ C X- & & „ 
[0 0 17] 7JU;S4MC**;h,**<Dttl&l4E»fl«&-T? 

fcott, fcir^li. *«Sj§«i: LT 7JUzi-;u$ffiffl 

L fc«^-|c * 7U7t? >^ t <D x x -r Mt ELfc X ±fitt h 7k 

* fijffi-f s t ^ofccfe r> uit¥Jx.fo£m^tzmm mum 

-efeoTt«£t^ 7ka>tt$&«i*. 7kK*fcJ:t;/*fcii 
^k^Sftttt^^-r^^^b^ic^Lr^yutT* 1 5 
o^Ttfa^Liv ^;uhbA<i so^st';^© 

l=«fc * V;U;^(D^lfe^<b StS < SttA<$> & An £ T- * £ „ 

[0018] v*^jarofiK^t4-57kS*fc 

7k'5f<b*£^--<TK)-lc-§PL. AN-o»f,^/==i 

□ k ^ ts-ic^-ft $ -y- $ - 1 A <-c ^ ^ ^ T , totntfn 

$*ti.i>^7;ua— if u>^7*'J 3-^t7 TJU 
+;ux— ;ncfta^4x-5M'(b7k*x— f JI/7JI/3- 
;u N x^u>y ij 3— ;u^y r^n- r;ur-b5— 

HCft^$*LSK'(b7k^X— ^7UT;Un— )K»lt8l7 
x K^vx^/ur-tr^- h-^p^x^;n-«a$ 
*t-5<5$&T;U3— JKD^XT-^JU. T-thXcfta^ 
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d o > * >fc if \ p y >fl:MHt** & <k**<&ffl T? £ -5 

■5 J: 5 1= . &J9 7J<«3- 55ffi(Z>J& J& £ #^ i CD <k f S 
fcioicttx*y-n,, ^y?ne^7;i/3-^ 1 

[0 0 19] '/jU&Ottftli. yjls&mftomfr-Bfrit 
lct«fci>*<. -fiSMIc 1 o 0 c PJaTlcHS^'g.C<tA< 

tf$-&iMia>f$j£*<Bitfc& y , f&&9Bti::9 ^ 

yi*L< I* 2 0 c P MTIzmQ-? & Z ttf£l\ 

j8cD*&Jtcoii3gi4, ^*n-r-s*^j«a>fi^isg-r'Sc 

fci=*«ff*i*j:t». coons. mmmmm&Ltzta) 
$^^ffl■r^^l^J:t^*<. mjl<i* > 2o°cicfcMt^^m 

E*>< 1 mmH g W±fl)^>§j«effiffl-r^C < tA<J:^ 0 

^ogsii^roiiy-eabSo in*.. j&mjE^i mmH g 

A9B*l=tttttt&IKfi<A*f=*%r 4 c £: -ettflliz t" > 
*-^$M*tTLJ ?&*L*<fcy, »*ttl=*h.fc 

zkt><x*£z> 0 &m-?z>mm®mo>ms.E.<D±m*. 2 

0°CICfcL%X 3 0 0 mm H g JiATC04(<D#iI£ L-lV ^ 

r * '/;ua»sfl!)»i»*<bA<*# < * y , ge^*^iBiA< 

Sltlc^f^ig^fe'SA^b-e^'So 2 0°C(CfcMt-5sia 
EA<1 mmH g~3 0 OmmH g •Cfe-S*^B^|Cfcl\T 
M^LLN*«8)#j«i: LTI*. fetalis >$/-)U (9 
5) , x^ry-;u (44) > -f v^o t°7UT;un— ;u 
(3 2) . 1 -:?£,/ — i\, (5. 5) , 
(ioo) , ifl/^ua-ji-tyyfin-f^ 
(6. 2) . if u>^'j^-ji,tyif;i,x-fil/ 
( 3 . 8 ) , SSSlfJl (74) „ h > (18 

0) » hvUX> (2 2) , *vU> (6) *<#SlfC,4i s 



I*)tt2 0°CU:fcl+&^mi±£*-f <*tfc : mmH 

g) ) c 

[0 0 2 0] VOU&CDp HI*. pH2~7t'SiS:ttf 
a*Ll^. pHA<2*iSS^P7*fflS.*t. WIMCl 

SS £ $J8P t? £ U i xgtfi. & A* b T? & £> „ 

[0021] fcts. '/^(DBisa^ra^isaifflsi*. 7 

H«B»IBJIil5J-~7 2B»I«. iSSSJSliO°C~1 oo°c 
7?&£„ 

[0022] ^»=jtcr*in**i*ttat Lrit, It 

[0 0 2 3] vOUfcl::!*, */il/?ft*S3t<b*-a-«fc»l= 
7kS?gfc cfc I/ / * fc I* AD7k»«14* * *"T -S ««9 

*MiR**i.*tifl>-efty, tztpM. mmm+t&to 

fU>-/75>ftfJfiffltSCt*<t#5. 
[0 0 2 4] ItitOXy. 7KB*fcJ:D:/^fcliJiD7K» 

L 7= fc* i+ro t <d x* o r t, =fc iv, c a) «fc 5 ts.toM%L 

<Ka*<b*ifcra±fl)a*sj6*ific«fcoT«*tfcB* 
nmzmctux&is,, 

[0025] 7KB*fcJ;i;/*fc!**n7K»Ptt»$*f 

[0 0 2 6] fiSCSffilCffiSi^^^TSLfc^O^a 
I*, '>«:< tt*«*«*jjSf6*-&*/£ltfl)a*A<*« 

»*I-I4. •€-0)»^X*ft'5 8 0°C7i<^T'S>-i>o -f5. 

5<D«ft»tt©seft*iB<iB4i*<**. LfcA^oT, US 
filS;aSl*8 0°C~ 5 0 0°CA<a^ LL^<. f?ftfiiS^<7) 
^SPB*I= 331+ -5 <7 ^ v-7 * ^^ll^Jh-r -S i: L\ -5 S 
^A>f>(48 0°C~2 5 0 o CA<J; yM*Ll\, &tz. ^ 
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[0 0 2 7] *3gB;if-fclNTr1H^;tx&^±gm7l<&fiB 
CI;fclt?,#±§S7C|g (R) |£ x Nd, Pr. Dy, H 

IC X La, Ce, Gd, Er. Eu % Tm, Yb, L 

fc. iISi*Ra>?*> la^totsy Stf. Hffl±i*2 
aia±0);S^ (5<vvj.>^;H?>vvA3jf<!:) £A¥ 
±0>U4 if ©14 1= J: o Tffiffl-T £ Ct t T* £ 6 . 

[0 0 2 8] R-F e-B^blc^USeiCfcrtSRCD^i 
I*, 1 o JR?-%i|£3{-ci2fMttf£ A< ff-Fei n-flt& 

(Ho J) ti/T, 3 0)l^-%$4g^4<i:R 

U V*«C#«ttttj&<*<JB:y, SSgBSj&Sg (Br) t>< 

<7> 1 0Jl^-%~3 0/^T-%T*$).S)Ci:*<a$ L^ 0 

[0 0 2 9] Fe(7)#Mli. 6 5 %*jrt?|* B r # 
<g"FU 8 0H^-%^|g^4 < t:Sl'>H c J*<i#t>;h.&l* 
(DT?, 6 5JS^%~8 0HT%a>^*A<a^LL^„ £ 

«8m*#ttA<&<br4OTTrM£L<&l^ Cog 
&grf><5lfT%~ i 51^%©^, Brl*«&LfcU 
®-&lztt%tLxmn?Ztz#>. K8S^Jg^t#^,©lca 

[0030] B<D$mit. 2^%^X'itmm^m^. 

y. igl^H c Jlif#t.*L-r. 2 8lf%fg 
^SiB'J -y ?tt?|£tttt4BA<$ < y , Br *MgT L T 

8Jl-¥-%»^*A<M*L^„ &5CD£Sj£tia>3fc§ 
■^teffiftftCDfcftlC. 2. Owt%WT0P, 2. Ow 

t %iilT0S0 5*». irt-fl. -&i+»T'2. 0 

w t %JilT£^ff LTU-Ct<i:l\, B(D-g|5£ 
3 Ow t %JaT<DC1?g^-ri)Ci:lc < fe-oT. I5©I 
$ 4 C t A<T- £ 3 „ 

[0031] £t>\Z^ A I , Ti, V, C r, Mn. B 

i, Nb, T a . Mo,W, Sb, Ge, Sn. Z r . 
Ni. Si, Z n . Hf, Ga©5 *>4>tE < 1 1. 1 flO) 

I*;^— « (BH)max?159k J/rr>3&L±t 

l\ £*>\ R-F e-BSblcAflBSIZli, R. Fe s B 

[0 0 3 2] ^B^ICfcL>-Cfflt^e>*l-SR- F e 



- BI*M5©*T\ ¥i4j$SHfag;!>< 1 // m~ 8 0 u 

ntL. &mttx i %~5 o<M><Dim\±n mMWs* 

ffcO $^t;C<t^^S!fr€)«!igffi^li, HcJ^8 
OkA/m, Br>0. 4T, (BH) max^80k 
J/m3^jpL., (BH) max(Di^tli1 99kJ 

[0 0 3 3] $t>lc. ±UWlK<DR- F e -B&*£ffi 
SirLTI*, ^¥9-9 2 5 1 5^^lCf2«$4xr 
l*-&<fcofcK£14R- F e -B&tf> K«5. ^if 8 
-2037 1 4^$8lcffiiE£;h.-Cl^<i:5&V7 r-flB 
14*8 (fc<fc*.tf. a-Fe-V>Fe 3 B) <t/\— KK14ffl 

(Nd2Fei 4 B) JttSNd-Fe-B^t/a 

?£l-«fc yfE/SSftfc^ttN d - F e -B^JSCft* 
(tztiUt, SS=8 : MQP-B ■ MQ I *±gj) ^ffll'* 
KflFE&ttWtlf C*t£> 1*1^*1.4,. x 

* *i -i> Ck l= <fe o r ffiffl $ ^ -5 o 

[0 0 3 4] R- F e -NMAISt LTI*, tzilK. 
IS. !f$^¥ 5-8 204 1 ^$gfB«CD ( F e 1 - x R 
x ) 1-yN y (0. 07^xg0. 3, 0. O 0 1 ^ 

y =so. 2) x'mz*iz>zk&ft®t?&7%&mGtfm 

If t)*1-€)o 

[00 3 5] 4:9BW(DiRftttttll$*'r«*±a»^ 
fiE$^^«S^*IC¥lS^SA<1 nm~1 OOnm© 

m^mmm^A^n Lfc«m*»*-r « c <t *<r- 1 ^>„ 

SttJSl*. SI)?A<^lcSi<-Ct, IBtt-c. S5i(D^ 
^14A^L^T% M)¥A<0. 0 1 ^m)Jl±-cfab*ttf+» 

-s c t x-mm § t* <Di27Ktt £ ist $ -a- -s c t a<t? t -s 
~5 u™o)mmi~tiLxtvt>v%m£H&o us$. * 

WTs <kyM$L<l*3//ml^TOSiS<75fiM*ttSm^ 
[0 0 3 6] ^?§BJ(DiiMfttttt®(7)±l^ MI-S'J 

y. M4^^tEtt$^#Lfcyri>c<tA<r«^s, 

[0 0 3 7] 

[SJfi^J] gffcftl 1 : *@^4 7 7 0 7 2 

*DX^^t5 C<tlZj;-3T?#^tt/i 1 7 N d - 1 P r - 7 
5 F e — 7 BflfiK(D 2 3 mm x 1 0 mm x 6 mm^i£(T> 
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1 2nmO)S i O 2 A N ^^C-S^M^fcifel^ia 
L X x $ ; — y zfa fc\»l>7n>=i — )l(DM-g®><D& 

i&ftizx. m. i iz7nrmf$.. wsmis&xSp hh*S)\,&£ 
n^Htmmmmz^tjmm) i*> o. 7// m fjjofc. 

$^-r-5«5^;SJS8 0°Cx4g^sS9 0%(DS;SS;I 

**Ti=tt«LTHAtt3taanK*tT-3fctc%, fan 
BBJ&^b 2 o omm^x'itmnm±Lu^-Dtzo mmt 

r=Mr=« «ao>9 5 *<f§±-r « c & « < . & < x 

[0 0 3 8] ^&0iJ2 : l/;U«t, 3X1b£4fe£ Ltf 
K7i^-»7X LTftftJSlc J: o 

TPSg^tvfc¥l$Iif4gA<1 3nm(DA I 203*^4-$ 

tK. *$^&<t LTx?./— /^ < h^y:7□t:;^7J^=l — 
pHT*IS1SU f-f-^a- f-f >7>£fcT. «2Iztf 



A/if«***i«:^ofc. *fc. Stttti 1 l=£tt«>iR*1£ 
aoaKHSfrofcirC*. tUMItt^&2 0 0B#W*-e 

bii*. &f£terfL<DV&<D®mmmizf%!gizu&m<r><7 z> v 

ftMS.t&ittxfo-otzo 

[0039] mmm3 ■. voi***. a*<b*ifctLr* 

&(=£oTnat$;h.feW4tt&A<2 5 nm<8S i O ?fr 

« 1 Ic^-Tiiafig. 3teSfc<feI/p Hfi«L, t-tv?3 
-T-o^fcicr, «2i=**3i*±ifa«-<?tttstt5 

if (^Brsros^sMfltasicfeysi^) i*. 2. o 
vmX'tb-otzo *7HfRtt«ffli^r«Ui«aia>m«fT 

StSflJl l=lB«<DIMMttoiattt**ffofc£C5. Rift 
IH»*&3 5 0B*|in*TM*«l«B±Lfc*ofc. est 

1= * 5 v *? t<± < n±-r a c t £ < . s < r & 
& 14 $ +# atg-r * t © X- & o fc . 

[0 0 4 0] 







BG*2) 




(cP) 


PH 






m 


* 




1:1 


10 


1 


0.01 


1.5 


2.5 


1.4 


3.8 




// 


## 


// 


It 






rt 


4.0 




H 


15 








2A 


1—2 


4.5 



[004 1 ] 
[«2] 





(cm/min) 






10 


200^ x 20min 






// 




5 


u 



[0 0 4 2] £t£t0IJ 1 : 7K** : 7X (S i O 2 /N a 2 0 
= 5 (^E;UJt) ) i 0 2 ^»T- 1 OOg/Ltt* 

5StBiilc«fcoriSSl**tr=¥i^ligA<i 2nm 



3i#±if mm. 1 o c m/»r-K^?a5 mmm 1 icsbk 

<D^;4T'SitL, JS^bLfct©) ©SiitWL. 2 

o o°cx 2 o»(7>lfe#r*ilfi«as$ftofc„ i*&4i/=ttn 
(dki? «»Bri&a>*?n«flta«i=j:ya(3e) i*. 2. 

L,tc*«b. n&imnzmm<»M-§t&im&mm : &fTr>tzt 
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[004 3] ttWm 2:SiO 2 £30wt 4 

-r v^p e;uT;ua-^i«^si^fias (simm i icss 

i£©^;£T'S!iSL, 3MMfcLfct,«» (DXffilcX^U- 
U 2 0 0 0 Cx 2 0»©^#t-Mlf c-fc. 
fc^KOTIRi? («8rS(D«^a0ttS^I=J:ya!lS) 
l±. 2. ^ffifitft^ffltNTttlSSii 

ttfx-Zir. W*t?*ii>M-k&zms.Ttz>i,o)X'{*tj;fr 

[0044] nmm* ^^mx^mLtz. Nd : 

1 2 m F e : 7 7 B : 6 C o : 

5JI^%CD!jS/£fr£fc£¥iStfa*£ 1 5 0 mtf>£#f»;fc 
l=x»K*->»aB* 2w t%*n^.XS»L. 7ton/c 
m2©E^T*EiHlJiK^L/=^, 1 7 0°CT* 1 8^*3.7 
^"•5CtlC«feoT^f>*lfc3 0 mm x 2 0 mm x 8 mm 



=f-t LTiSffi;ilrJ:oTPSg$tlfc¥K)iaSA<2 5 nm 

<ds i o zfritez&mmimmm* (#tfc*«: 

&f&Kizx. i3i:*fiis, MfciypHT"/^ 
1 1 ^ ± if i&g -c? ±ie© *y;u;"s £ ±i Bosses s ic mm 
ma)m : i-^mm.mzj:i)m^) i*. 2. s/imfjjo 

3 5 0BWfl*T*fi«||«6±L*Efrofc. I6*£LT» « 

iSKIIH=t.*ll*IBIWjtftCt*<"C* s K#**i*W*1t 

[0 0 4 5] 
[S3] 







EKJS2) 




(cP) 


pH 


i s»a 








1:1 


15 


1 1 - 




2.4 


1~2 


4.5 



[0 0 4 6] 
»4] 





(cm/min) 






5 


15<TCx30min 



[0047] nmms~8 ■. vn,m$* s^itu 

J*«ai=«feoTB«*#lfc¥«&lftaA<1 5nm<DS i O 

ji>o>&m#izx. m5\z7jk?m&. ««sj:tfpHt*; 

/UiS^KSlL/io ^r^ •> ^3— >y>ilcr. £6 1:: 



it. &mmf&<Dm<Di&mmmfz5=7ytt<±<m±Ttz ) 

[0 0 4 8] 
[«5] 



1 




B<£2) 






PH 






»» 


KM 




(cP) 




1:1 


15 


1 






2.9 


3.0 


5.3 


EH 


» 


// 










9.2 


5.7 


ezeeh 


a 


// 








it 


ia.9 


5.9 




it 


// 










31.5 


8.1 



Cftl>A:!/;i,»*|cfclt«a*<fce«i*«R«e^i:a>j8^it*(a«ifc) 



[0 0 4 9] 
[«6] 
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Em 





mm 


5 


200^0 X 20mtn 


1.5 


n 


0.7 




0.2 





[0 0 5 0] 
[«7] 











2.7 






3.1 






3.3 




MOT 


4.1 





[0051] mmm9~i o : vow**, asic^u-g 

^a— r-c ^y&izr, $1 oic^-r?i^±ifji)gr'!^ 
<z» ossic&ftu mtomzn^tzo #&*ifciMti4 

®l«roMJ¥ («BfiS<Da^-Sl«atl«lcj:yj|(iS) tm 
mm 1 l=Clta>H*teftlifttafta>fgS£ 9 1 1 l=Str. 

flMDffinm&mmiz 5 3vttf±< #e±?- -5 c <t ft < , 
•<Tt8ffit-fty, tts^o>e«tti=fli4i. nans 



(D»AaB*l=^ 5 >v<7 *<I5 A, £%±-t & Z. t ft < , ft 

[0 0 5 2] tfc«£0ij3 : '/JUftS, *8IC*-r»*<b* 
Qlc**-**. «S*fe«ti;pH-eBllL«fc3i:Lfc*«. 
it® LtLSiv *&- ft v^u * * iSS?-r •& c t A<r- 1 

*0>fft£, »5«iB^©«JBI»*j6<-e*ft3^ofc. 
[0 0 5 3] 
[« 8] 



[0 0 5 4] 







MMUMb? 






|T«*ffff 










15nm 








*»«10 


// 




85nm 




w 


// 


TrtOT 


// 




420nm 


a 




// ! 


»9] 






AOtl) 


BCS2) 
10 






PH 




1 I II <11 


JL 




1A25 


i 






2.4 


3.3 


4.8 


MM 10 




// 








// 


3.2 


4.9 




if 


// 








// 







[0 0 5 5] 
[Si O] 



cai)A:^»i»iic*3(t^a*fl5d*fc*aKflfctt*fca>a^ju:*(M«ifc) 



[0 0 5 6] 
[111] 



I 


(cm/min^ 


mm 




r 5 


200^ X 20min 




it 


// 











nsmzi.AJ.um-ym 


ittttlioXKMiM 


I MMTo I i.8 











[O O 5 7] 
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